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1. famKm^z>tztb<D, ti^t'j7m^v>, 
»^ u i ^ \t 2 ^ibjRojr^o 

4. m-Cifcs, 1^1 1 ~ 3 tL!5M;f2i(7)S^o 

5. ^-r U T£^tf, m$CM 1 ~ 4 atj^KfEftOfi^o 

6. mTlE^r -y 'J > W^-*£<£tN 5 Kffifc^jfe^Po 

6 m>rft^fss^s^-o 

9. ttiafiT-^, H;££g2 ~ 7 m^Tft^HfL^S ft&> 8 KfB|fcO«JB 

o 

10. iuia«m^T-^\ ifewv A^t,^ai ^li^Ltv^^ >^^h 

1 1. j£jt? tl&^Ztfi&l&frb LT, fff^S 1 ~ 7 cov^-f ft^-cfl^S ft&$: 

12. 2 ~ lOkg/^/m^ ffl <D MWi S?SJ£ "Clfc^ * lit -Si-) £ ft > « 

13. tzn^mmm^(Dmmm^K, &w^*i$mt^*wM-rz>i5m 

-c& o x , $t o £ v> v v > v =t otM 4 tz \±mWkffiffiLK%c^ $ 

ft, Mi^fjr^t^^, ^fi 0 

14. friEfi^^> itiess^fflik^^xt^Lv^ ^ fzit^tix ^o-x^^^f 

m i 3 Kmm<D^m 0 
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m%Li L Ki§:^-$tv&, m^m 1 3-1 sm^T^^isSc^&o 

1 8. ifriEii^^\ &Mm&<o&mm*v>mmmffaKm&2ti&, m^mi 3 - 

1 6 c^v^-f ^^HfBfc^^teo 

1 9 . TtrffEfi^\ ct tf* ^ 'J T^fc^tf , flt^ 13-18 fcfB 

2 0. WIE^ U TWf^^o-^^^tf, 1 9 

2 1. Ttuffif£^\ ^ >^^-emiI5^jf f ^ii^Mffilt^Mit? tt^. 1 
3-20 OV>f^|:idt(7)^o 

2 2. Tttriefi^\ ^-xtftft-eTtfrffi&Ji* ^{if^Mfflli^^iS^tt^, m$tm 

13-20 (JOV^T^^^iaft^^o 

23. Hffie^m^^, mmmmn&'F; ^frh^mt tzitx&L-c^&py^ 
3-22 cov^-f tt^ i jg^teaoo^o 
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-h^x, uz/\d^> y mskis & vmm k itfsT- * x-r *> tz t> <vw ? 4 )v * 
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*> 4 tiTv^ 0 ^ijx. «\ mm&mm m 90/11092^(1990^10^ 4 B & 

MtLT^-SBM^MrT&o J; 7 t£*c7)#f£ tz\±ii~ 

M^*^MM^< bio1istic particle delivery system) CfiT-lff^MM^ 
; particle bombardment system)^ ^fz, U^Mft&^^Mfc^T&MtOfz&Km^ 

zitx^tco z\<d£i tt&m it > mm.* k dna 3 - r $ titzw^i- cm *. f*\ dna 

tC#UI*L4, ffilx-tf, Sanford^^g^f^ 5^00, 792^ £#hs o -<^> 
?yy7,7-y$tz fi^;e^-^/h^lt#Cmicroprojecti1e) — jfgjc, i (75 j: 

*«to f <Bij!i&si:ja^i^5? 3 5riii!i**3ijft-r4 fc-t-^&fts&a- ztK 

<fcS^%f (precipitating mix)rfj<D#e»£^ t <9 , -£ LTSHftsHHJBfe 
i:MLt|ftVi#tt^^t 0 f!lx_ti\ Particle Bombardment Technology for Gene 
Transfer (1994) Yang, N.^ Oxford University Press^ New York^ NY^ lOg 
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^Ltic, i*] <r> mm m m t tz \t ^ * v tf £ ffiffl -r £ im 

$ *t £ TOT-^ilft-T-B^MT & v> TMM# t L Tig 

rticle Bombardment Technology for Gene Transfer (1994) Yang ? N.$g N Oxfor 
d University Press v New York^ NY^ lO^ — irpT ^^ffi^ 

*$&m<D&mK&^T, m^t^titzmm^it, tt&m^&^mx&.m'kisi 

(Mx_tf\ attest* ft, feil/StJff, j&fi, M> * fcli'J 
ffl*St|{I, H#«»*«tO f /*fcl±n$r^fl!flSCsurgical cavity; 
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<7>fi^-<X£^T& 0 

^ % ^mx K&wzQim <v%z^m. \t cm *. «\ ^fr? ^n^m. 

tlitiMmK), — j&K, I^O.lg/cm 3 i^g/cm 3 t<Dm<DmmX& *J > f LTftA 

t^J:^:I^?liSc l^t^r^n-fli, & 2 kg/^/mt10kg/#/mt 
cOW> f LTi^HK lift 4 kg/^pMt 7 kg/#/m t (7) Hfl coSgjfi^ft CM £ 
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fc?toT 30,*- ;yj± -eDNAf^^ ^ t T# h fltz ^ 9 7 

13 3 14, ZtlbttzmMWfctzmZtlfcZvK, @l©Sf^fifflLT3fS© 
ft H W Sgflt I'fc/^T 30, s ; - -^DNAfiT- £ L T# £ *t fcB M $k&%) 

$ ti"C V>£> o Mlx_(f\ Sambrookt, > Molecular Cloning : A Laboratory Manua 
1 (|§2ft£> 1989) sManiatisf, ^ Molecular Cloning : A Laboratory Manual (1982 
);DNA CloningiA Practical Approach H l X Xfffc 2 ^ (D Glover^) ; P 
erbal, A Practical Guide to Molecular Cloning^-^HSco i t 0 
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& A V y° 'J =r > x. , x tf y - A ) co^Sl, i tz \tm3L*m& V J A DNAf^ 

B-ejiji^tL&o r-<yy-J i:ioT, ftA^fS^yy y F 7 
F, 7 7-7, Fyyy*°yy, y-ovy. tf;^-y 

fcf) ^fti^^tL. ^*U3U iSiSJ&fffiJiip^vy y F t|5^?tL2)i^i:ISL# 

-S-fi&fcfiBjeSttfcv* : Fyy, 8-t Kn ^y-N6-^ ^^ T ^ v y 

y, ry; y~;vy f y v, yyyFMyyFyy, s- (a^vuko^v 
jv^fjv) yyy;K 5-7 ;v;t n y y y ;k 5-yn^yyy;w 5-#jv 
fjvr^ y y 7yiK s-# ;v^?^yy f-jvr 3 y y fjp^ y y ;v 

, ->y fo yyy;K yyy>, N6-^y^>^-;v7f-y, iyf;i/7f- 
y, i-y ^;vy°yy K-y y y;v, i-y ^jvyy^-y , iyfH;y>, 2 > 2 - 
yyfjv-77->, 2 -y f*7f->, 2 -y f^^7">> 3-y f-JV-i x f ->> 

, 5-y-^;vyFyy, N6-y f;V7f->, 7yf )V^7->, 5yf-jV7^y 

^fa^V'A 5 '-y Fy y#;v^~;vy -y-jvy 5-^ h^yyyy;v, 2 

-y ^;v^^--N6-^ y^>7ZjV7f->, 77y^-H*ySf^fiVi^r 
^yyJV-H^yit, i^y/h + Vy^ (oxybutoxosine) , yy^K 
yyy;K ^^-iyy H^-yfyy, ^f^-f^-v^y*, 2 -^ 
yyy;K Htv^yy 5-y^;vyyy;v^ ^7 5y)v-H*yM^f 
;i/.x 
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rf>. jo J; ^2,6-^7- ^ j -fr) y o 

^K«¥ (DNAcDii^) fci^UIR (mRNA^^) $ & 0 3 

internal ribosome entry site) ( fIRESj ) N a. > ^ y^f — & f £ 

urn? s *t© % is «9 \t , znb<D mmmm <o -r^x^ o & * #5? wt & v> 0 

n^e- ^-@B^0 t 3- KE^rjt ©M«L#, * LT "7°n * -gfi?!J{4&£i 
l^#:(ETT#4t4itiJ J tl*Hio lot, r#5c<7> # y ^ 7°f- K4* 3 - 
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^SJfeJ ?tlt^^o M^lt fflM^V AJi jfc^fc&feftDNAfcjgft&jfc 

inHfc^, > 7>x7x^ > ^tL^^jHHia***^? ti^o i^ii 

mm \Um mmii, ^(transdermal) (tfzii (percutaneous) J ) 

#)MM^ <t ^ii^S^^tPo OTx.tf, Transdermal Drug Delivery : Developmental 
Issues and Research Initiatives, Hadgraftjg j; yGuy (Hj) ^ Marcel Dekker 
Inc., (1989) ; Controlled Drug Delivery: Fundermentals and Applications, 
Robinson X c^Lee (|g) ^ Marcel Dekker Inc., (1987) ; £, Transdermal 
Delivery of Drugs, H l ~ 3 Kydom'eus^ j; o?Berner % CRC Press, ( 

1987)^^(7)^ to *mmm#~? m&i mm<vxm-$3^xmmzfrz>*%s 

esjKtt, — 1 oj^±co^n%® (Mx.w\ ^rt'jr, trt^jv, &j:avdi 
tz\±m&m) *^t?n^uwumk Lxmmzti& 0 mn, r^vrj, re 
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*3§l3i*¥ffi^r*o (biolistic) M6H^A&#r£flJfflT 

HI^RNAjj* tj pi ^ - ^^ffl t<tot) ML^BfrM 3 *L S i§^> »^ 4 (ill 
f pa. vpt > > & J: xf y r - vmm^v * y > (±, ni ?tfi)M± is »t * M« 
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^ffin* lo^iHT^-b'f*', *fi^ifi?tLfco Wu , Nature Biotechno 
logy 14:429-431 Q » </> J; $ ^ £ ^ T , ^T-^llSil^^Tg^E 
yjo^^f >**m7r- 7^f^7"J- 3 *t *:„ ^cv>-e i CO 9 ^ 
77 y -co -7 r -v\±*?*7 3 ft, ^cv^-effi^co^'e ^fi^ts^T'f 

£DNA } ^ #^W^co«aco^pSi:fflS^ffl L#£^-7'f- K^^-^SrraSr* 

Sr. ^H&iK^v-try^-co^m^fe^-rs^e^- 7i:o^tx^ y - - y y L 

^jfiLj!EChypercho1estemia);ff ^ coifll^lf #0ft*co^]fiU i&^yi^lflUE. £ «fc 
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fv>S 0 f!lx.fi\ Hanf,^ (1991) P roc. Natl .Acad. Sci. USA 88:4313;Uh~lmannp, 
(1990) Chem.Rev 90: 543;He1ene£, a (1990) Biochim.Biophys.Acta. 1049: 
99 ; Agarwal p, ^ ( 1988) P roc . Nat 1 . Acad .Sci .USA 85: 7079 ; £ X V s Hei kki 1 a p, % 

(1987) Nature 328 : 445 £ 0 m <T) £ 0 *ifflt + ^f fflHSLfc^HtO'J >K 
f'fA'bifcSi^jLTnao Wx.tf, Cechp,^ (1992) J .Biol .Chem. 267:174 
79^ x o'Goldbergp, , ^§^^5,225,347^^^^ - £ 0 

'JW, y 7 r 'J 7#II3 i [>'3 7'7*Ii? © J: ^ ^ft^ WJ) , P53 
T>^-fe>X-C*4 mRNAge^ij £ a - K T 4 itfST" > tftlfi ~f^Y (00 *. if > 

o 

3- F-f-^DNA^ f z \± WNfimt&it Z *L# , * *l K J: o T ffeMitfi 1 3 =M# 4 

ls*m*Mm%i'£:9n'?*>*), ^^mm^m-C^^o Uhlmannp,, (1990) C 
hern Rev 90:543, Neckersp^ (1992) Cr it. Rev. Oncogenes is 3: 175; Simons p> 
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, (1992) Nature 359:67;Bayeverp> ^ (1992) Ant i sense Res. Dev. 2: 109; Whit 
esell 

t,^ (1992) Antisense Res. Dev. 1: 343;Cookp> , (1991) Anti-Cancer Drug De 
sign 6:585 ;Eguchi P, ^ (1991) Annu.Rev.Biochem. 60:631 | 0 t> f&±$HJ3& 

-tr y 7 mm k & tt & ®tm <v tz # k # wans * tutt £ ft & 0 

^{S^* s ia«$*LT^4 0 Tangfc, (1992) Nature 358 : 152; Davis p, , (1993 
) Hum. MoT ec. Genet. 2:1847;UlmerP, , (1993) Science 258: 1745; Wang p,, (19 
93) Proc.Natl .Acad.Sci .USA 90:4156; Eisenbraunp, , (1993) DNA Cell Biol. 
12:791;Fynanp,, (1993) Proc. Natl .Acad.Sci .USA 90: 12476; Fuller P, N (1994 
) AIDS Res. Human Retrovir. 10:1433;^ j; y^Razp, > (1994) P r oc. Natl .Acad. S 
ci USA 91:9519 n 

fi£3*l#& 0 WjLtf, EdgeP,, (1981) Nature 292:756;Nambairp, , (1984) Sc 
ience 223:1299:337^ ^ (1984) J.Biol .Chem. 259:6311^-009(7) £ t 0 —%£K 
, 'J^^UifKIt Edgef,^ Cfuffi)^ X ^Duckworth P, , (1981) Nuc 

leic Acids Res. 9:1691^|S^ £ «t $ I- U * fctiBeau 

cagep, A (1981) Tet. Letts. 22:1859, £ J; ^Matteucci P, , (1981) J.Am.Chem 
.Soc. 103:3185^15^^ fli> «fc ■? ^*X*JV7^ ^ hfe<7)V»-f *L^t J: o TK 
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3- KE?!|j&*«3fi3*l*o ^Jx-«\ Edgef^ Cfu ft ) ; Nambai r Cflff ffi)* «t ^^a 
^ B^ffl # ^ ^ ^ ffl co a6 ^ ^ m SB ^ # i> (7) # ^ ^ ^ ^ ffi , IE ^ x_ 

V^-^- F3 'J >^CdNTP)(7)#^nF-eE.co1i DNAs^ij y y-jfl (Klenow) ayy- 

y?7 ^ y V -?%km.~?Z> -tCio Tf^l tl#&o KlencM-7 9 ^ p? > 

y -;v/y nn^jVA-eJflm? *i, ttx 9 J - ;v*£JS$ ti&Z o * ^ T 

- •£ $ tz \t BAL-31-c co » & * # T -e co M 14 , ft * co - t> co jju * 
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^If-e^-C^,^, f Ltt V) ^ltSV40, CMV, HSV N RSV, IVMTV, T7, T3n^* 

W% t t & i:fit^<7)i:tffl^ynt- -t) s ^T^ 19 , tac^ spa N trp^ t 
rp-lac A -P L> T7^ phoAy n^- ? - & iftf^lf t> *i;& 0 

y ;* 9--tffi, 3- KE2HI*^r*) «t "5 ^ #^<^3- F@£^0^\ jgraofciw 

t-> #&m-<^ ?-i±mmz ^m^m^? y^?%*n- v-r&mn^ 
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&£zfm<vmwnmi±, *<??~«<Dmx<oiftKx- vmmKm&ztiU2> 0 

iotiscwt^ it Sr-g-tPo £<£>&#Tt;i, ft^iftfcii, ^r-y°y^y 
L^U ice j; $ i#fl^t©^ 'J > ^^e, ^jijttc 
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\±wwz fir, itco^w^itni^MM^ia-so^^^xfe xv^m^WL^^-t 

14. #^<75ffi*^ov^T3n5*^a*^^i-^Mt^^^ti^tt#, £*U4, * 
»^lll±^ &0.5~$, 5 mg, Jjf t < 14, ft 1 -ft 2 UST* «9 #4 „ iffiSJSr 

o 
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-e> ^1,000- 24,000^ y F/sfXJ y<f- 0.5-12 y 

J it\t7 ~170MPa) TSM&fWM £tl& 0 0fS"C**Ltf, « 

< ffiBWSfrifco ijfc^-e, ffc-^-fXtt, ^20-50^ mCOTO^--rX-Cf@^ (75 fi 

$tz\$^*ih<r> *^ tr***- at e> k erss s at a v> mfrm-vm %a <r> * m 
^xmmzM&o /v<dc\l, mm^9^ xm^v-j 

fot, 1^10-^250^ m $SH, 0*L<I4, ^10-^150^ 

, Jsifff L< {^20-^,60^ m ay ^j-^X ; ^ ^^0.1~^25g/aiP , 

L< (i^0.8-^3.0g/cnf , ^iC^f *>ffi L< |ijfr0.9~l. 5g/cm 3 <7)$£^ 

j&K, *ffi«A^Wtt?tLfcai^&ga##WO 94/24263 (1994^10^ 27 g £^ ) 

try X;v^±»^*®^~ P^ltMS n-rv^fllOT'ffijjtjt yfvy 
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1k^&*m^xmm2 l&oT, ffc^li, 1 t79/> 8 t^K^II 

frit rsfej fj^yy&it, fc*bKTMm±K 

o 

i3tf*teffl^fc*<0:ftfifctfrH&JRtt, — AKK, ^O.lt 25g/on 3 t (DM, &£L 
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o wx.if, nttm&isiLU/s. tz\±T^j xwft^? wft&Mv. 

^®^?*L#* 0 1 007 ^o-fli, (^2kg/#/mtl0kg/|j?/mt<^^ > ft 
T«t L< ti^4kg/#/mt 7 kg/#/m^ SU»^JK (Wx.tf, *£^SS 

mm, m, m, stm, mm, -wm, mm, ^m, v^^, « 



-wm-w, mm, wm, mm, m, m$k, tm, um, nm&, m, m 

lfflt*fc*)0-5^ g/kg~100^ gAg^Bfc^H) Ji^fiS 

c. jsm 
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"£\ 

> -e c7) £ Jg-f (Col aco p, > ( 1992) Bi o/Technol ogy 10 : 1009) t V » $ S ft ~e jft 





1 


2 


3 


70-> 123 


aoo 

(296.3 ML) 


160 jig 

(59*3 pL) 


80 A3 
(29.6 jiL) 


mg/15 ml H 2 0) 


10 mg 
(1.5 ml) 


10 rag 
(1-5 ml) 


10 mg 
(1-5 ml) 


pg DNA jc^Lt) 


0.1 wg 


0.5 mg 


l.o wg 
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0^i3j:Wy7'o;V-;^li/>t U * L T $ a DNA - r 

-f%> Q'fflCDjjfe (Potter , (1984) Proc. Natl. Acad Sci. USA 81:7161 Kle 
inf^ (1987) Nature 327: 70^ ^ J; yWi~l~h"am£> ^ (1991) Proc. Natl. Acad. 
Sci. USA 88:2726) coyjR^&^ffl^T, 1.014^ mC 7)^fj|(niedian)ti;gc7) 9 > ^ 
X-r >®;/hl§lt#C19.35x Iff kb.nr 3 )CM-17^ GTE/Sylvam'a^ Towanda^ PA^ USA) 

40^^ ^ D ^* 7 A (?) ^ U- >123^°9^ ~ >*DNA-en - -f -f > ^i - * itKi 

?S £ L o !■ 048 ^ m C^^fggg)^ W\-$kMfo CM- 17, GTE/Sylva 

ni a^ Towanda^ R\ USA) <f> SCtng^j- y ~f ;v , 1- 5cc<7) Eppendorf -f- j. — -frp \z ff S 
t , ^ -C 100% ^ ? y - ;v CEtOH) ^ «M t o «/M&lt# £ & 
i#*^t4)fc»i:> Mffi£tl7t«£, Eppendorf ^ _ y^Mi £ y ^ 

> l cod i&MM*^ W/R«U ^LT2^ ^;vT«^f L> ^fa- 
= kdna^, iiiE-ea^M^ fitz 9 y t ym^mmm 40 /* li:, 20 

^ L ct)DNAC l mg/mL) £ ^pf -6 rti:J:«J, * > ^ -f V'fcfc/M&lttefc (RIZ 3 * 
OKI!!*, Bfr^^)K-e#^»^*^x -y LT&iJDLfc : 253^ L CaC~l 2 (2. 

5M) ; 50^ l x^jv 5 v> Co.iom acufljjfc) : * «* ^ 207 ^ L <^«ffi^eH,o 0 ft 
4 < C-eio^w^;v7 v y y * L*r 0 ^-C^^DNArr- r ^ > 

Ipt^£> ^LTlOO^ L^)70%Et0H^^p tfco t^a-f^f V^S^ift? 
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0%EtOHt£ KWmMLtZo 



2 





» 1 




40 J 


J 70-> 123 (2.7 ^g/Ml») 


14.8 1 


Ca Cl 2 (2.5 M) 


253 


%A?r (0.1 M) 


50 




212.2 



f<- PiIr! :<lc /vl o 

^> 4 . 5mLco ij -tf-/^-^^ >v*— , U ^ 'J — , vy^(Mach)2y 

X;K fcJ:^6ff"iii#©^^^7 7Ai:^> Y Ltz 12 pt mco^^f ^-CMyl 

i:y-JVLT, V- 7 y°u -txcom KMWV^ -V 7 9 A ^ 9 y 
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2 ocr) 6 "™E#^>12,« m T>f 7-Nt77A^ y b^^-CfflV^c 0 

H'J^9AiJ: t/ V2 ~ <r>m%hm ffi<r>m%&'$i Dm nM * > A -fe ? 1-1*1 

Tti, ffi v> fcav^frfcT, #Hirei£ji$ *t&$j8 ^ g^) DNA 4fi 

12^Mt^J§*MlOnMLTil0f^^t^o It^^^y'J ^v4«Tra 

A Igiif # x J±tl * m ^ T20~ 60mm^fEH o#ftf£J!£^ Hit L tz 0 

te*fflv>TX-ga1-e— B*fi«ir ^SJlLtiSlSW^^Lto Murray, 
E. J . (^f)(1991)Methods in Molecular Bio~logy:Gene Transfer and Expressi on 
Protocols^ ^7^> Humana Press^ Clifton^ New Jersey 0 ffjfflntj;, 

J:«®^^^J^T<7)^3 J-j^-To »Cb1ast)c75iJ#{i, fe^T 
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tifco J: *»#Miftfcf±, EI2HU DNAn- r ^y^x^^jgr^co^^c^iijt^ J: 
ra^m«J3^T, fi^TOmii»CiSSfe2^ J: 0 s ' 3 (7)M*)©S1C J: 

: 

b/p yv-h^7t«9<7) ^mft&m 

TCC ^ > ^* x •f > il^fc<7) 3 > h n — jv 
THC ? y y 7,^y'$i$k(D^y Yu- )V 

# F#2 
■ F#3 

^ > ^ -f > Cd=20t\ £ tt^^) 

■79*3 K^-fliHt? : CMV^n^e- ^ -<?)MiiPT^& ;£> Green Fluorescent 
ProteinCGFP^f^^frpGREEN-l^ ^_fg|jg^£ A jtte^HfcPl!^ MS 
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n^Limmmm ■. %&M j (mmm&m*&T<D£ $ KmmLtc 0 pgreen-i^ 

^ g : imgCw/w)DNA-^|«t)^#/to *M«^±fe^ffi© L 

«ISS*t)t««3fiJ*J»li, 1^38-75^ m^l^^t^XS'tLTV^o 
S^. : C57BL/10-7 ? * * , If^fflv^^vftA^i 

«u ^fAi^c^itfco #t>n&»*g$ frfc#flfc&j**&tiu ^38^75^ 
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